The purpose of this study was to identify factors that may facilitate or impede future adoption of preexposure prophylaxis (PrEP) for HIV prevention among gay and bisexual men in HIV-serodiscordant relationships. This qualitative study utilized semistructured interviews conducted with a multiracial/-ethnic sample of 25 gay and bisexual HIV-serodiscordant male couples (n050 individuals) recruited from community settings in Los Angeles, CA. A modified grounded theory approach was employed to identify major themes relating to future adoption of PrEP for HIV prevention. Motivators for adoption included protection against HIV infection, less concern and fear regarding HIV transmission, the opportunity to engage in unprotected sex, and endorsements of PrEP's effectiveness. Concerns and barriers to adoption included the cost of PrEP, short-and long-term side effects, adverse effects of intermittent use or discontinuing PrEP, and accessibility of PrEP. The findings suggest the need for a carefully planned implementation program along with educational and counseling interventions in the dissemination of an effective PrEP agent.
Introduction
Preexposure prophylaxis (PrEP) is a biomedical approach to HIV prevention that involves daily use of existing HIV antiretroviral medications by uninfected individuals as a means of reducing their risk of HIV infection. Results of the first efficacy trial found that daily use of tenofovir plus emtricitabine (Truvada) reduced the risk of HIV infection among men who have sex with men (MSM) by 44% and among participants with greater adherence to the daily regimen by 74% (Grant et al., 2010) . Additional PrEP trials are evaluating the safety and efficacy of two HIV antiretroviral medications, tenofovir and Truvada, with other high-risk populations (AVAC, 2009) .
The population-level effectiveness of PrEP will depend on its acceptability, accessibility, adoption, and sustainability as part of a comprehensive HIV prevention strategy. Without these essential components, even the most highly efficacious PrEP medication will have little impact in reducing HIV infections. To date, little research has focused on the social and behavioral issues associated with PrEP adoption. Previous studies focused on PrEP knowledge and use of PrEP (Kellerman et al., 2004; Liu et al., 2008) and attitudes and potential use of PrEP among MSM (Mimiaga, Case, Johnson, Safren, & Mayer, 2009; Nodin, Carballo-Die´guez, Ventuneac, Balan, & Remien, 2008) . Despite these studies, a gap exists in knowledge regarding potential adoption of PrEP among gay and bisexual men (GBM) in HIV-serodiscordant relationships, a specific target population for any future PrEP medication (Paxton, Hope, & Jaffe, 2007) . As such, the goal of this study was to identify factors that may contribute to or hinder PrEP adoption by GBM in HIV-serodiscordant relationships. The study focused on a hypothetical PrEP medication that was proven safe and efficacious, and was ready for dissemination. The analysis focused on the individual perspectives of partners and their perceptions of PrEP as a potential HIV prevention tool. residing in Los Angeles, CA, was recruited from local AIDS service organizations and screened over the phone to determine eligibility. Inclusion criteria specified that participants be male partners, at least 18 years of age, in an HIV-serodiscordant relationship, and that they had been together for a minimum of 12 months. Eligible and interested couples were scheduled for an interview. After providing informed consent, each partner participated, individually, in an in-depth interview lasting approximately 90 min. Participants were remunerated $30 for their participation. The University of California, Los Angeles Institutional Review Board approved the study. Interviews were conducted by the first author, an experienced qualitative interviewer and co-investigator of the study.
Data collection
Before each interview began, participants were provided with an explanation of the concept of PrEP followed by a description of how PrEP would be used to prevent HIV infection (i.e., daily use of an existing HV medication). Participants were asked to confirm that they understood how PrEP would be used in HIV prevention, and any misunderstandings or questions were addressed.
A semistructured interview guide was used to gather information on participants' current safer sex practices and their opinion of a hypothetical PrEP medication that was shown to be 90% effective in preventing HIV infection. A list of interview questions and probes is included in Appendix 1. After the interview, a brief survey was administered to gather demographic characteristics and information on sexual behaviors.
Data analysis
Digitally recorded interviews were transcribed verbatim. Transcripts were checked for accuracy and then uploaded into EthnoNotes, a web-based application for managing, integrating, and analyzing qualitative and mixed methods data (Sociocultural Research Consultants, Los Angeles, CA).
A modified grounded theory approach was employed to identify themes (Braun & Clarke, 2006; Strauss & Corbin, 1998 ) that might help explain and predict future uptake of PrEP among GBM in serodiscordant relationships. An extensive list of codes and their definitions was derived from the interview guide, interviewer field notes, and multiple readings of the transcripts. For example, the code ''safer sex'' was derived from the first question about methods used to prevent HIV transmission and was defined as what respondents are currently doing or not doing to protect themself or their partner from becoming infected with HIV. The coding team, consisting of the first author and a master's-level researcher, reviewed and discussed the codes and identified exemplar text associated with each code. The coders then independently coded two interviews. An intercoder reliability score was computed for the pretest (Cohen's Kappa statistic, k 00.94). The coding team then met again to discuss discrepancies in their coding and to reach consensus on the final list of codes. The coding team then coded two additional interviews and achieved an intercoder reliability score of k 00.93 for the final codes. All codes were entered into EthnoNotes and tagged to their associated segments of text for all interviews. Text segments were then sorted into general categories and were reviewed by the coding team to identify emergent themes and to identify recurring patterns of responses to assess prevalence of themes. The results represent findings organized by the final themes identified in the analysis. Differences based on HIV status are noted throughout the results.
Survey data were analyzed using SPSS statistical software. Descriptive statistics were used to describe the overall sample, and chi-square statistics were used to assess associations between HIV status and demographic characteristics and sexual behaviors.
Results
A demographic and sexual behavior profile of study participants is provided in Table 1 . Significant differences were noted by HIV status in employment, income, and insurance type. For sexual behaviors, a larger percentage (44%) of HIV-negative participants reported sex outside of their relationship. Significant differences were also noted by HIV status in receptive and insertive anal intercourse with current partner.
Safer sex practices
HIV prevention strategies among participants ranged from strict adherence to safer sex practices, to more unconventional harm reduction strategies (e.g., strategic positioning), to a complete disregard for HIV prevention. For the majority (56%) of participants, condom use was their primary prevention strategy. These participants perceived of condoms as a necessary tool when engaging in sex with their serodiscordant partner. For others, a harm reduction strategy was employed; this included strategic positioning and withdrawal. For a few men, condoms were completely disregarded. Table 2 includes participant quotes describing these strategies. 
Motivators for PrEP adoption
Participants articulated four distinct motivators for adoption of PrEP; each is described in the following subsections. Table 3 includes sample participant quotes exemplifying each of these motivators.
Protection against HIV
Protection against HIV infection was a primary motivator for future PrEP adoption and was expressed by both HIV-positive and HIV-negative participants. A few participants also suggested that PrEP would provide an additional layer of protection, serving as a backup to their current condom use. Some HIV-positive participants viewed PrEP as a way to protect their partner from the emotional, mental, and physical toll of living with HIV.
Reduction in concern and fear regarding HIV transmission Less concern and fear of possible transmission of HIV during sexual encounters with their serodiscordant partner was another motivator for PrEP adoption expressed by many participants, regardless of HIV status. Participants indicated that PrEP would help decrease the stress associated with having a sexual relationship with an HIV-serodiscordant partner and increase their level of sexual comfort.
Unprotected sex
The opportunity to engage in unprotected sex with their serodiscordant partner was articulated by both HIV-positive and HIV-negative participants as an additional motivator for PrEP adoption. For some, PrEP may be seen as a substitute for condoms, offering 
Endorsement of PrEP
A personal testimonial of PrEP's effectiveness from an existing PrEP user was identified as a motivator for adoption. Some participants indicated that they would ''wait and see'' what happens when PrEP is implemented in order to gain insight on PrEP from early adopters. Still other participants suggested that PrEP adoption would be more likely if a medical professional they trusted recommended it.
Concerns and barriers to PrEP adoption
Participants raised four distinct concerns and potential barriers to PrEP adoption. These are described in the following subsections. Table 4 includes quotes illustrating these concerns and barriers.
Cost of PrEP
Cost emerged as a major barrier to future PrEP adoption for most participants. Participants, regardless of status, recognized that since PrEP will involve use of an HIV medication it will be expensive. To offset its high cost, some participants offered cost-saving strategies they might employ if using PrEP, such as rationing pills or coital dosing. For broad uptake, participants suggested that PrEP would need to be relatively inexpensive compared with other prevention tools.
Because of its presumed high cost, some participants indicated that some type of public assistance program would be necessary in order to make PrEP affordable and that such a program should offer Reduction in concern and fear regarding HIV transmission I would be less uptight about the whole idea of having sex with an HIV positive person. (HIV (, Caucasian, 41) I would have less concern with it [HIV transmission], you know, if the pill was there. (HIV', Hispanic, 49) I would take it for better sex with my partner and not having the stress on my brain, worried about whether or not we did something wrong and did I contract the virus. PrEP at a discount price or for free to low-income or un/underinsured populations as part of local HIV prevention efforts. This perspective seemed to be influenced by participants' familiarity with existing public assistance programs such as the AIDS Drug Assistance Program.
Side effects
The side effects of PrEP in HIV-negative individuals were raised by many of the participants as a major concern regarding PrEP adoption. However, in considering future PrEP adoption, participants differentiated between minor side effects that diminish over time and major problems that may surface after longterm use.
Intermittent use and discontinuing PrEP
Exclusive to HIV-negative participants was a concern about the effects of missing doses, intermittent use of PrEP, and discontinuing PrEP. One concern was Table 4. Participant statements regarding concerns and barriers to PrEP adoption.
Cost of PrEP
The only obstacle I can foresee is financially, depending on the cost of the medication, and if it is an HIV medication, I know its going to be extremely high because most of them are. (HIV', African American, 47) Some of these medications on the market are prohibitive, because they say ''they gotta be that much.'' Cost probably would be one of the top concerns or issues. (HIV (, Caucasian, 41 Need for public assistance programs for PrEP If it's going to help prevent or decrease the number of infections or whatever, I'm sure there's going to be some kind of program that will help people that can't afford to get it. (HIV (, African American, 43) I know my partner doesn't pay for his medication. I would want to know if there was any sort of help like that for negative people. If there was any sort of funding or programs for partners that are negative. (HIV (, Hispanic, 22 )
Side effects
The only thing that I would kind of hesitate with is because they are strong chemicals that you're putting into your body and I don't know what the side effects would be, or long-term effects. So that would be the only concern about the effects that the chemicals you are putting in your body would have, besides preventing HIV, what else it may do in the long term. (HIV (, Caucasian, 26 ) The reasons why I wouldn't want him to try it, is to just make sure it's not going to affect him in any other way, affect his liver or heart or anything like that, or his brain. Sometimes they don't know the side effects until like 40 years later when they find out that, oh, it's causing this, it's causing that. (HIV', Hispanic, 33) I would try it and hope that I don't get any major side effects that would keep me off of it, not the common headaches and a little diarrhea in the beginning and stuff that will go away, I mean something that would linger. AIDS Care 1141 whether discontinuing PrEP would increase susceptibility to HIV infection.
Accessibility of PrEP
Participants identified accessibility to PrEP as a possible barrier to adoption. Because PrEP will consist of a prescription medication, participants presumed that it would be a challenge to access, and they expressed concern regarding the requirements or procedures necessary to receive it. A few participants were concerned about the amount of information regarding their sexual behaviors they would have to reveal to a medical provider in order to receive PrEP.
PrEP and PEP knowledge
At the conclusion of the interview, participants were asked whether they had heard of PrEP before the interview. They were also asked whether they had any knowledge of postexposure prophylaxis (PEP). None of the participants had previously heard of PrEP; two participants had heard of but never used PEP.
Discussion
This investigation revealed a number of motivators for the future adoption of PrEP among racial/ethnic and low-income GBM in HIV-serodiscordant relationships, including protection against HIV infection, less concern and fear regarding HIV transmission, the opportunity to engage in unprotected sex, and endorsements of PrEP's effectiveness. Participants also identified factors that may impede PrEP adoption, including cost, side effects, adverse effects of not using PrEP as prescribed, and accessibility of PrEP by low-income and un/underinsured populations. These findings offer implications in two important areas. First, the findings underscore the importance of developing an educational and behavioral intervention to be provided in conjunction with PrEP in order to support its proper use as a supplemental prevention tool and limit risk compensation. Second, the results offer critical information on potential impediments to PrEP adoption that will need to be addressed as part of any PrEP implementation program. A significant motivator for PrEP adoption was protection against HIV transmission, either as primary protection or as an added layer of protection. The protection conferred by PrEP may benefit uninfected GBM in HIV-serodiscordant relationships who are at increased risk of infection due to the potential for multiple sexual exposures over time. Even during protected sexual acts, there is the potential for accidental exposure to HIV resulting from condom breakage or slippage. Estimates of condom breakage during anal intercourse among MSM range from 1.8% to 11%, and estimates of condom slippage range from 3.8% to 15% (Silverman & Gross, 1997) . In these instances, PrEP can serve as an added layer of protection. Furthermore, while condoms remain the gold standard for preventing sexual transmission of HIV, the use of PrEP as an interim or short-term method could benefit GBM who are less capable of insisting on condoms with their partner.
A major challenge confronting HIV-serodiscordant gay couples involves an underlying and constant fear of HIV transmission and a struggle to maintain sexual intimacy in the presence of HIV infection (Palmer & Bor, 2001; Remien, Wagner, Dolezal, & Carballo-Die´guez, 2003) . Similar to previous findings, participants in this study also reported a persistent concern and fear of HIV transmission. This was coupled with a lack of or decrease in sexual intimacy due to the difference in HIV status of their partner. Accordingly, another motivator for PrEP adoption was that it would lessen the tension and anxiety associated with engaging in sex with an HIVserodiscordant partner and increase sexual comfort. Thus, an unforeseen advantage of PrEP may be its utility in reducing the psychological distress present in some HIV-serodiscordant relationships.
A concern associated with the future availability of PrEP is behavioral disinhibition and risk compensation (Golub, Kowalczk, Weinberger, & Parsons, 2010) . As noted in this investigation, a significant motivator for PrEP adoption was the opportunity to engage in unprotected sex with their serodiscordant partner. While it is unknown whether behavioral disinhibition or risk compensation will occur with PrEP, it has been shown that uptake of antiretroviral therapy and its associated lower perceived transmission risk led to increases in sexual risk taking among MSM (Crepaz, Hart, & Marks, 2004; Elford, 2006) . If behavioral disinhibition does occur with PrEP, and if the medication confers imperfect protection, which is a near certainty, or is taken irregularly, GBM may actually increase their chance of infection. Of even greater concern is that the safer sex norms of GBM in HIV-serodiscordant couples may shift toward less condom use if the HIV-negative partner is taking PrEP and is, therefore, theoretically protected from acquiring HIV. To help ensure that PrEP does not replace condoms, prevention programs will need to offer PrEP as one component of a comprehensive HIV prevention package that includes risk reduction counseling and condoms.
The declaration of either PrEP trial medication as efficacious will not automatically guarantee its adoption. However, without sufficient uptake, even the most efficacious PrEP medication will have little impact in reducing HIV transmission. In this investigation, a facilitator for uptake of PrEP was the availability of testimonials from current PrEP users regarding side effects and its effectiveness in preventing HIV infection. Still other participants suggested that if a trusted professional recommended PrEP they would consider using it. To encourage uptake and to help address concerns and allay fears of at-risk racial/ ethnic GBM will require developing culturally appropriate educational and social marketing materials targeting this population.
Participants in this study were clearly aware of the prohibitively high cost of HIV medications and saw that as a potential barrier to adoption. At present, the annual cost of the PrEP clinical trial drugs, tenofovir and Truvada, is approximately $7000 and $10,500, respectively (Project Inform, 2009 ). In addition to medication cost, there are associated costs, such as regular HIV screening, doctor visits, and other tests to monitor side effects and other outcomes that will be required. These combined costs may make PrEP unaffordable and severely limit its uptake, particularly among low-income GBM, resulting in a disparity in access to PrEP.
Study participants suggested that government funding would be needed to provide access to PrEP for economically disadvantaged populations. However, determination of whether public funding will be used to offer PrEP will involve consideration of its cost-effectiveness relative to other prevention strategies. One study of PrEP's cost-effectiveness found it ''an unattractive intervention from a US-based costeffectiveness perspective'' (Paltiel et al., 2009) . In contrast, Desai and colleagues (2008) determined that PrEP could be cost-effective in high-risk populations. With a significant number of new HIV infections occurring in lower income populations, government funding for PrEP will be an important link to accessibility.
A concern about the potential side effects of PrEP included side effects that may result from taking the medication, to problems associated with missing doses, intermittent use, discontinuing PrEP, or longterm use. While outcomes of the completed safety trial indicated no significant biomedical safety issues among HIV-negative MSM (Grohskopf et al., 2010) , the results from this and the remaining trials will not address all the issues raised by participants Á particularly long-term effects. The concerns around inter-mittent and coital dosing identified in this investigation are being evaluated in a PrEP clinical trial to better understand the biological implications of alternative dosing strategies. If effective, these alternative dosing strategies may help address some of the concerns expressed by GBM in this investigation and would also help lower the cost of using PrEP and thus increase its accessibility. A major part of implementing PrEP will be the need to ensure adherence to the required regimen in order to maintain its protective effect.
In this investigation, participants identified the need to visit a medical provider, secure a doctor's prescription, and take an HIV test as potential barriers to utilizing PrEP. Because PrEP will involve a prescription medication, initial programs for delivery will need to be clinic-based. In addition, use of PrEP will require an HIV test in order to ensure that the individual receiving PrEP is HIV negative, along with regularly scheduled testing to confirm nonseroconversion, and ongoing medical consultation to monitor side effects and other problems. The multiple steps required to receive and use PrEP, along with discussions of sexual behaviors with medical providers, may prove insurmountable for some racial/ethnic minority GBM and, as a result, limit its uptake among this population. This particular finding highlights the importance of utilizing trusted community-based settings, recognized for their acceptance of GBM, in the dissemination of a future PrEP medication.
The results of this study should be interpreted within the study's limitations. First, lay individuals may have found it difficult to comment on a hypothetical PrEP medication; we believe, however, that the PrEP tutorial and the opportunity to ask questions about PrEP prior to beginning the interview may have helped mitigate this potential problem. Second, the study focused solely on a highly efficacious PrEP medication and therefore the results do not reflect perceptions of PrEP at different efficacy levels. Finally, while the study design limits generalizability to the larger community of GBM, the findings are likely transferable to other similar populations.
PrEP is a novel HIV prevention strategy that could help reduce HIV transmission, particularly among high-risk populations. However, with its potential benefit come numerous challenges to its implementation, acceptance, adoption, and sustainability. Addressing these challenges and ensuring equitable distribution of a future PrEP medication will require a multidisciplinary approach involving social and behavioral scientists, the public health AIDS Care 1143 community, policymakers, community planning groups, and local stakeholders.
